Background and Objectives: Diarrheagenic Escherichia coli (DEC) pathotypes are important causes of diarrhea among children in developing countries. The objective of this study was to determine the frequency and antibiotic resistance pattern of DEC pathotypes in children aged less than 10 years.
prevalence and pattern of antibiotic resistance among the strains isolated from children with diarrhea.
MATERIAL AND METHODS
This cross-sectional study was conducted between July and October 2016. Stool samples were collected from diarrheic children aged less than ten years who were admitted to the hospitals and central laboratory of Zahedan, Iran. The samples were examined a few hours after the collection. The samples were first cultured on different media including MacConkey, blood, eosin-methylene blue, and xylose lysine deoxycholate agar. After 24 hours of incubation, culture plates were examined for the presence of E. coli. Identity of suspected E. coli colonies was evaluated using biochemical tests including triple sugar iron agar, sulfur indole motility, methyl red/Voges-Proskauer, Simmons citrate agar, urease, and lysine decarboxylase (all media were purchased from Merck, Germany). E. coli pathotypes were detected using polyvalent antiserums (Sifin, Germany) through slide agglutination test. (In this method, several purified colonies from 18-hour culture of bacteria in TSI were mixed with a drop of antiserums provided in the kit.Agglutination of antiserum drop after 40 seconds indicated a positive reaction. Kirby-Bauer antibiotic testing was performed on Mueller-Hinton agar according to the Clinical and Laboratory Standards Institute's (CLSI) guidelines. Commercial dehydrated antibiotic discs (Mast, UK) used in the study were as follows: tetracycline (30 μg), chloramphenicol (30 μg), co-trimoxazole (25 μg), cefixime (5 μg), gentamicin (10 μg), ciprofloxacin (5 μg), imipenem (15 μg), cefotaxime (30 μg), ceftriaxone (30 μg), nalidixic acid (30 μg), and ampicillin (10 μg). Bacterial concentration equivalent to 0.5 McFarland standard was cultured on Mueller Hinton agar. After placing the antibiotic disks on the medium, the plate was incubated at 37 °C for 18-24 hours. Diameter of inhibition zone around the discs was measured in millimeters. The isolates resistant or susceptible to the antibiotics were characterized according to the manufacturer's instructions (7). In addition, E. coli ATCC 25922 was used as control in the antibiogram. (3). Since E. coli is part of the normal intestinal microflora of humans, identifying diarrheacausing strains requires phenotypic and genotypic testing based on the pathogenic indices. Polyvalent antiserums can be used for the phenotypic detection of these strains. The technique is based on identification of E. coli somatic (O) and flagellar (H) antigens using commercial antiserums of O and H. In addition, multiplex-PCR (M-PCR) could be used as molecular technique for the detection of E. coli pathotypes (4). Antimicrobial resistance among E. coli strains has been reported worldwide. Moreover, treatment of E. coli infections has become more complicated due to the emergence of strains resistant to most first-line antimicrobial agents (5). Antibiotic resistance among DEC pathotypes is of great importance because of the high incidence rate in children (6). Given the important role of E.coli pathotypes in causing diarrhea and lack of robust studies on these strains in developing countries such as Iran, detection of these strains and evaluation of their antibiotic resistance pattern seem necessary. Therefore, this study was conducted to resolve the defects in the current methods of detecting DEC pathotypes, to evaluate the strains (29.6%) were positive for DEC when using the polyvalent antiserums. The DEC serotypes identified in the previous experiment were evaluated for antibiotic resistance. The highest rate of antibiotic resistance was observed against ampicillin, tetracycline, and co-trimoxazole. The lowest rate of antibiotic resistance was related to imipenem and ciprofloxacin (Figure 1) .
INTRODUCTION

RESULTS
Among the 300 E. coli samples, 173 were from males and 127 from females. In addition, 195 samples were collected from inpatients and 105 from outpatients. Polyvalent antiserums in the kit are placed in 3 Serogroups (Table 1) (Table 2) (20) . Majority of serotypes identified in study of Chandaran et al. were connected to the serotypes O25, O101, O22, and O33, and most bacteria were resistance against vancomycin and novobiocin (21).The Adugna study conducted on 422 children with diarrhea indicated that E. coli isolates showed high resistance rate against ampicillin, tetracycline and cotrimoxzole than to the drugs commonly used to treat diarrhea caused by E. coli, including ampicillin, cotrimoxazole. (22) . In a study conducted by Zarrin Ghalam Moghaddam et al. in Tabriz, most serotypes reacted with antiserum 3 (23). However, in our study, most identified serotypes reacted with antiserum 2. In a study conducted by Haggi et al. on children aged less than five years, most isolated were ETEC and resistant to erythromycin and azithromycin but sensitive to imipenem (24) . In a similar study on antibiotic resistance pattern in DEC strains, the highest rate of antibiotic resistance was related to ampicillin and co-trimoxazole, while the lowest rate of resistance was observed against ciprofloxacin (25) . Aslani reported that majority of DEC strains are resistant to tetracycline, ampicillin, amoxicillin, clavulanic acid, and trimethoprim (26) . Similar to most previous studies, we found that the highest rate of antibiotic resistance was related to ampicillin, tetracycline, and co-trimoxazole. The high rate of resistance to tetracycline in children with diarrhea might indicate improper use of this antibiotic. Since tetracycline is cheap antibiotic with few side effects, it is widely used for the treatment of human and animal infections. Excessive and uncontrolled use of this antibiotic can increase emergence of resistant strains (27) . The lowest rate of antibiotic resistance was related to imipenem and ciprofloxacin. Ciprofloxacin is used for
DISCUSSION
Various bacteria, viruses and unicellular microorganisms can cause diarrhea. Salmonella, Shigella, Yersinia enterocolitica, Vibrio, Campylobacter, and various pathotypes of E. coli are among the bacterial causes of diarrhea (8). DEC pathotypes are important pathogens and one of the common causes of mortality among children, particularly in developing countries (9). Prevalence of these pathotypes depends on the geographical area, health status, and socioeconomic conditions. DEC pathotypes are accountable for approximately 30-40% of diarrhea cases, 15-30% of which require hospital care (10, 11). In this study, we evaluated the prevalence of DEC pathotypes and their antibiotic susceptibility patterns among strains isolated from children with diarrhea in Zahedan, Iran. We found that 89 of 300 samples (29.6%) were positive for DEC. Identification of new strains is of great importance due to the emergence of new pathogenic serotypes and consequently the increasing resistance of these strains to antibiotics, as well as the lack of common diagnostic techniques for accurate detection of these strains(12). Since E.coli strains are part of the intestinal microflora, the identification of DEC strains requires phenotypic and genotypic assessment based on the pathogenic indices [13] . The results of the present study also showed the high prevalence of DEC strains in diarrheic children. According to epidemiological studies, the prevalence of infections caused by DEC varies in different geographical regions. In study of Orni et al. on 2629 E.coli samples from children under 12 years of age, 16.9% of the samples were identified as DEC (14). In a study in Vietnam, the prevalence of DEC pathogens was examined and the highest prevalence (27.5%) was related to Shigella and E. coli (15). In a study in Bangladesh, Albert et al. examined diarrheal and non-diarrheal stool samples collected from children and found that the most common serotypes were O125, O127, O114, O126 O55, O128, O142, and O119, which were related to EPEC (16). In the present study, the most frequently isolated serotypes were O127 O126, O128, O119, O55, O111, and O86. In line with our findings, phenotypic examination of DEC stains in study of Al-Gallas et al. showed that the most common serotypes were associated 10/ Frequency and Antibiotic. . . strains.
